Summary &mdash; Seedlings of 7 canopy species from the Guadeloupe tropical rain forest (Dacryodes excelsa, Amanoa caribaea, Richeria grandis, Simaruba amara, Symphonia globulifera, Byrsonima coriacea and Podocarpus coriaceus) were raised in full sunlight and under artifical neutral shade transmitting 6, 11, 19 and 54% light for 2 to 3 years. At the end of this period, the number of leaves and branches, leaf size, specific leaf area and stomatal density were observed for each plant. For all species, the maximum number of leaves was obtained in partial shade (11 or 19% sunlight). Branching occurrence depended more on species type than on light conditions. Both individual leaf size and specific leaf area increased regularly with shade, but in a proportion which varied according to the species. Stomatal density was highly variable from one species to another and increased with greater light. The morphological plasticity of species response to light conditions was then analysed and related to shade tolerance. In order of decreasing plasticity, the first species found were R grandis, S amara and B coriacea, which were the most plastic and the most shade intolerant, followed by A caribaea and P coriaceus, less plastic but shade-tolerant species. Finally, D excelsa and S globulifera were found to be the least plastic species and highly or moderately shade-tolerant. 
INTRODUCTION
These facts are generally known for most tree species growing in temperate climates, but have been less studied for tropical species. In particular, the shade response of the main commercial species in the tropical rainforest of Guadeloupe is practically unknown.
The experiments conducted (Ducrey, 1982; Ducrey and Labbé, 1985) on stimulated and controlled natural regeneration in the Guadeloupe rainforest provided the first results (Ducrey and Labbé, 1986) (Tsel'Niker, 1977) . Secondly, the range of morphological variations in the leaf system under extreme light conditions is a good means of determining the forest behaviour of a given species (Smith, 1982; Fetcher et al, 1983; Goulet and Bellefleur, 1986) . This article examines the morphological variations in leaves and branching pattern for 7 evergreen species subjected to 5 different light conditions. The experiment also took into account photosynthetic response, growth and biomass production, which will be discussed in further papers.
MATERIALS AND METHODS

Description of seedlings of species studied
The seedlings used for the experiment were sampled from the tropical rainforest of Guadeloupe, French West Indies. They came from the "Débauchée" area (Ducrey, 1986) The leaf stomatal density (number of stomata per leaf area unit) was determined during the last quarter of 1982 via leaf prints. A thin collodion film was spread on the leaf surface to prepare a print of epidermic and stomatal cells that could be observed by optical microscopy. These leaf prints were taken for 2-6 leaves per species and per tunnel and were made systematically on the lower and upper side of the leaves. figure  2 . Leaves of all species in full sunlight had a specific area close to 100 cm 2 g -1 except for P coriaceus, whose leaves were thicker and tougher and whose specific leaf area was close to 50 cm 2 g -1 . S amara was the most affected by increasing shade: 149% increase in specific leaf area when going from full sunlight to shadiest tunnel. It was followed by R grandis, B coriacea and P coriaceus with = 100% increase, then by D excelsa and A caribaea with = 75% increase, and finally by S globulifera which had < 50% increase. As already mentioned for individual leaf area, an exponential decrease in specific leaf area in relation to relative light intensity was found except for A caribaea, R grandis and S amara which were less affected by deep shading.
RESULTS
Leaf counting
Stomatal density
The leaf prints showed that for all the studied species, stomata were present only on the lower side of the leaves. 
Counting of leaves and ramifications
In general for all the studied species there were more leaves in tunnels II and III than in the others. The decrease under strong light conditions could be due to a more rapid aging which brought about premature leaf fall. The decrease under lower light conditions could be due to a decrease in morphogenetic activity following a nutritional and energetic deficiency. Some authors (Logan and Krotkov, 1969; Loach, 1970) (1970) , Loach (1970) , McClendon and McMillan (1982) Increase in specific leaf area in shade is generally accompanied by a decrease in leaf thickness. Leaves exposed to full sunlight could be twice as thick as leaves in the shade, as shown by Tronchet and Grangirard (1956) , Aussenac and Ducrey (1977) , Duba and Carpenter (1980) , Fetcher et al (1983) and Nygren and Kellomaki (1983) . These modifications are accompanied by variations in the relative importance of the lacunose parenchyma and the palisade parenchyma of the leaf (Starzecki, 1974) shade-grown shrub and arborescent species ranging from 65-900 stomata per mm 2 and also with those species reviewed by Willmer (1983) .
In particular an increase was observed in stomatal density with increase in light conditions. Similar results were obtained by Fetcher et al (1983) for H appendiculatus whose stomatal density more than doubled when exposed to between 2 and 100% light. This species also has the particular trait of possessing stomata on the upper side of leaves when in full sunlight, which are absent in strong shade. The same increase in stomatal density in relation to light can be found in Platanus occidentalis (Duba and Carpenter, 1980) , and Quercus robur (Tronchet and Grandgirard, 1956) , as well as in Quercus sessiliflora and Fagus silvatica (Aussenac and Ducrey, 1977) .
Studies on non-woody plants (Schoch et al, 1980) (Baker, 1949) . There is a good agreement between degree of leaf plasticity and shade tolerance where the most plastic species are the most shadeintolerant (see Specific leaf area).
In tropical species, empirical and silvicultural knowledge is basically nonexistent and forest behaviour can only be deduced from morphological variations.
In the species we have studied in Guadeloupe, initial insight into their forest behaviour was obtained through studies on natural regeneration. The results regarding the morphological plasticity of these species are in approximate agreement with the preceding results.
In order of decreasing plasticity, the first species found is R grandis, followed immediately by S amara and then by B coriacea. From growth studies in experimental conditions of natural regeneration (Ducrey and Labbé, 1986) (Boardman, 1977; Bjorkman, 1981; Givnish, 1988) . (Whitmore, 1978; Denslow, 1980 Denslow, , 1987 . Other authors (Grime, 1979; Kolb et al, 1990) 
